Connexin32 can restore hearing in connexin26 deficient mice.
Functional gap junction channels composed of certain connexin proteins are essential for the function of the cochlea. Homozygous deficiency in the Gjb2 (mice) or GJB2 (human) gene coding for connexin26 (Cx26) in the cochlea leads to hearing impairment in mice and humans, respectively. Here we have studied the functional equivalence of Cx26 and connexin32 (Cx32) isoforms in the cochlea. We analyzed a conditional mouse mutant in which the Gjb2 coding DNA was exchanged by LacZ DNA coding for the reporter protein beta-galactosidase. This allowed us to follow the unrestricted and cell type specific expression of Gjb2 promoter activity. After inner ear specific, Otogelin-Cre recombinase mediated deletion of the loxP-site-flanked LacZ coding DNA, transcription of the Gjb1 gene, coding for Cx32 was activated by the Gjb2 promoter. Interbreeding of these mice with conditional Gjb2 null mice resulted in animals in which Cx32 instead of Cx26 protein is expressed in the non-sensory epithelial network of the cochlea. When we analyzed the auditory function in these mice, we found that the expression of Cx32 protein is sufficient to support hearing in the absence of Cx26. Thus Cx32 can functionally replace Cx26 in the mouse cochlea resulting in almost normal hearing.